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I. APPLICABILITY. The inflxtion indices and factors published

in this report are applicable to the adjustment of historical

costs for the procurement of Army aircraft. These costs are

currently funded by the Aircraft Procurement, Army and Other

Procurement, Army appropriat-ons.

i 1



II. AN OVERVIEW OF THE HISTORICAL INFLATION PROGRAM

A. History

The Historical Inflation Program for Army aircraft procure-

ment was developed using a series of documents, the first being

Aerospace Price Indices, by H.G. Campbell, (December 1970).

This document established a basis for the construction of general

aircraft indices, identified items of special interest and concern,

and demonstrated the importance of thorough analysis of material

composition when constructina an historical index. Between

1973 and 1976, the United States Army Aviation Systems Command

(USAAVSCOM) developed several indices for rotary wing aircraft,

and from 1977 to 1933 this function was performed by the Components

and Operational Studies Branch, Cost Analysis Division, Office

of the Comptroller, USATSARCOM. At present the indices are being

produced by the Validation/Program Branch, Cost Analysis Division,

Office of the Comptroller, USATROSCOM, by transition agreement.

The current indices are based on research done in the period 1972

to date. In July 1973, the Office of the Comptroller, Cost Analysis

Division, made a study of materials used in the Army helicopter

systems then, or rost recently, in production. Cost Information

Reports were assembled, and contractors were asked to supply lists

of materials for both airframe and engine, on the basis of contri-

bution to weight. Contractor technical and engineering personnel

provided assistance with data interpretation and definitions for

items whose composition was unclear from engineering documents and

Detailed Weight Statements. In January 1983, a special research

study entitled UH-60A BLACK HAWK Aircraft System Peculiar Inflation
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Indices was written by H. Kevin Wille and John 1. Barnett (ref 9)

and data from this study has been included in this report.

The following aircraft have been selected:

UH-l OH-6 AH-1 UH-60A
CH-47 OH-58 CH-54

This selection of aircraft is d&med ypical for -evera!

reasons. First, the seven helicopter systems listed above

make up over 90% of the U.S. Army's current helicopter fleet.

Second, a number of these aircraft have been produced on a long

term continuous basis in numerous models. Third, they are

among the systems most likely to be used in developing Cost

Estimating Relationships for new systems by use of parametric

techniques. Fourth, they" include the new high techno'L:

UH-60A BLACK HAWK aircraft.

The September 1973 historical inflation cost research report,

cited in the references, was the fi-st report to make -.,-e of

this research. It was uodated by the Aucust 1974 historical

cost rese--ch report, and then by a series of expanded analyses

under current title, Historical Inflation Program, since that

time. A list of the assumptions and changes in methodology over

the period referenced are included in the technical section

of this report.

B. Construction of Indices - Methodolocv.

The indices are developed by a stepwise, building process,

which computes the contributions to cost on a weighted, value-

added basis.

3



1. First, the contribution to cost of small parts and other

purchased equipment is calculated.

2. Next, the contribution to cost of purchased equipment is

combined with that of raw materials to get the cost of purchased

materials.

3. Cost of purchased materials is then combined with contractor

labor cost to compute the index for components such as engine or

airframe.

4. The indices for engine, airframe, and avionics are

combined to get indices for aggregate aircraft.

C. Indexina Techniques.

The procedure used is "cost-weighting". The information

obtained from the 1973 research entitled Material ComDosition of

U.S. Army Helicopters established percentages based on weight.

Because the indices used to track material costs are based on

monetary considerations (e.g., Producer Price Index; Wages, by

Standard Industrial Code), percentages by weight had to be

transformed into percentage contributions to cost, if PPI and

SIC inflation factors were to be applied directly. Based on the

premise of profit maximization, contractors should tend to minimize

the use of expensive materials subject to maintaining acceptable

performance standards; essentially, materials with a high cost

per unit weight ratio would be used sparingly. Adjusting a

percentage based on weight using a monetary index would not only

result in an improper index initially, but also one with

diminishing reliability. The latter bias is avoided by calculatinc

4



the contribution to cost, instead of mere'.y the contribution

to weight.

D. Weightinq Factors. Although the model is developed by an

iterative, stepwise process, the revised weighting factors in

the table at the end of Appendix B implicitly include all

calculations. The inaex, as stated, is merely the direct sum

of the products of the weights and their corresponding material

index values. The development of weighting factors is illustrated

in the Technical Section.

E. Data. The data used in the program are inputted in two

different forms. Yearly data are presented by calendar year

1947 to date, and monthly data are presented for 1967 to date.

The yearly data, pre 1958, are condensed into three columns;

the data for 1958 and later are presented in an 18 column

format (14 columns for material and 4 for labor). The data,

their characterization, and any redefinition by the Bureau of

Labor Statistics over the years, are tracked in line diagram

C-2.

F. Validity and Firmness of Data.

The Producer Price Index and hourly: wace data were suzplied

by the Kansas City Regional office of the Bureau of Labor

Statistics, U.S. Department of Labor. The data comes in three

published formats: (1) a cumulative history coverina past

years on a monthly basis,

5



(2) yearly supplements (such as wage and price index annual

supplements) which list the previous twelve months, and (3)

monthly Dunlications which list the most current month and

several other months for comparison.

For data to be "firm" it must be at least 18 months old

because it is benchmarked and adjusted after the fact. Only

small samples are taken throughout the year. However, during

one month, the benchmark month, a much more comprehensive sample

is taken. Due to its significantly larger sample size, the

benchmark month sample is felt to be more representative than

those of other individual months. If the benchmark value

diverges significantly from the pattern, the other months are

adjusted proportionately to conform to its base as benchmark.

The data in a cumulative history publication is felt to

be firm or "final". Basically, such publications provide a

chronological listing of all firm data available for the past

history of those indices. However, the data in these publications

is usually 18 to 24 months behind the current period. The data

for each month listed in the annual supplements is not neces-

sarily firm because benchmarks occur during the calendar year,

and at different times for different series. Adjustments

may not have been made before the annual supplements are published.

The data in the monthly publications are even less firm. In

general, the Producer Price Index data are firm before the

wage indices for the corresponding month, due to the fact that

it is easier to define and measure price changes for commodities

than for human skills.
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G. Resoecification of the Data Set

From time to time, the Bureau of Labor Statistics redefines

labor and material codes to meet the changing needs of its clientele

and to cope with a variety of sampling problems. Due to respecifi-

cation or deletion cT PPI codes by BLS t data set used -- 'he

Historical Inflation Procram must change. :'he chances since the

last report are as follows:

OLD CODE AND TITLE NEW CODE AND TITLE

10130264 Sheets, C.R. Stainless 10170755 Sheets, C.R. Stainless

The reclassification had little or no impact on this study due to the

essential similarities, by definition, of the old and new material

categories. The historical flow of the labor and materala rar.

1947 to date is illustrated by chart C-2, in appendix C.

H. Introduction of the UH-60A BLACK HAWK Aircraft

In October 1978, the first UH-60A Black Hawk helicc: =e. as

delivered to the U.S. Army. With development of the Blck -*awk,

an era of high technology was introduced into the construction of

Army aircraft. The airframe and T700 engine of the Black Hawk

embody significant technological improvements as compared wi th

previou; Army aircraft. Beginning in 1980, preparations to include

the UH-60A Black Hawk in the Historical Inflation Procra=. "or Ar y

aircraft were begun.

The addition of Black Hawk to the Historical Inflation : rcc-am

required a reevaluation of the Army's average helicopter. Wi:th



the inclusion of the Black Hawk, it was evident that the weights

accorded hi-tech materials such as titanium and monel metal

would increase. However in 1980 it was not known how Black Hawk

would affect the average bill of materials in the Historical

Inflation Program or the indices themselves.

The first attempt to study the content of Black Hawk within the

perspective of historical inflation was by H. Kevin Wille and

John M. Barnett in their paper UH-60A Black Hawk Aircraft System

Peculiar Historical Inflation Indices (reference 9). The same

material data and resources used to construct their svsteri

peculiar indices were used to revise the Historical Inflation

Program. The most important conclusion reached concerning the

calculation of inflation indices in the revised aircraft paper was

that the fourteen material and four labor cateaories oreviouslv

established could be retained.

The second conclusion, of course, was that the relative weights

of the combined bill of materials had changed and that the contribu-

tions to cost of each cost component would have to be recalculated.

This was done using ratio and proportion techniques on the original

analysis to establish the revised, hi-tech index equations.

The indices exhibit significant change, especially in the

engine index. In addition to the current FY 83 index, the hi-tech

index is also now used for FY 80 thru FY 82. The reasons for

tHis are two. First, between 1978 and 1980 the pipeline for

Black Hawk was filled. Second, according to AVSCCm Droject

managers, in 1980, Black Hawk procurement was more than 50% of the

8



Army's rotary wing aircraft procurement.

I. Additional Publications Relating to this Renort

The Comptroller, Cost Analysis Division, can supply the following

publications which may be of assistance in using and interpreting these

inflation indices:

CM 82-2 Inflation Indices, An Introduction to Ba. Theory

and Their Application with sample proble: .-. November 1981.

CM 84-6 The Historical Inflation Program, for Arny Aircraft

Abbrev Ed., January 1984.

CM 84-5 The Troop Support Inflation Proaram, December 1933.
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Air Order of Battle

United States Army - Quantities and Types of Fielded Az4rcraft

ROTARY WING AIRCRAFT

As of 31 December 1982

System Popular Approx No. of Percent
Desianation Name Emotv Wt. Aircraft of Fleet

AH-i "COBRA" 5,800 lbs. 1,041 13.0%

UH- "HUEY" 5,100 lbs. 3,704 46.3%

OH-6 "CAYUSE" 1,200 lbs. 369 4.6%

0H-58 "KIOWA" 1,750 lbs. 1,963 24.5%

CH-47 "CHINOOK" 19,500 lbs. 438 5.5%

CE-54 *SKYCRANE" 19,800 lbs. 72 .9%

UH-60A "BLACK HAWK" 10,500 lbs. 419 5.2%

AH-64A* "ADV. ATTACK" 10,400 lbs. 0 0%

8,006 100.0%

Sources: 1. Field Manual 101-20, HQ Dept of the Army, January 1979.
2. World Combat Aircraft Directory, Doubleday & Company, 19".
3. Army Aircraft Inventory Status and Fvinc T4_me, HQ, UCA-

TSARCOM, 30 Oct 83,p. 14 (UnclassIfed)

,Six ai-rcrat in inventory as prototypes. Fielding of Aircraft
to begin in February 1984.
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MATERIAL COMPOSITION OF US ARMY HELICOPTERS

mateial composition Analysis
for U.S. Army Turbine Engines

material (Pounds)

but..I"I i, 1.. 11- A.liI-

T53-113 122 79 316 so 24 1 0 21 0 0

161-h-Sh 134 1 106 24 0 0 a I a a

142-4.2011 131 1 log 24 a 0 0 3 0 a

135-L-c 310 0 sic so 20 to a 0 0 0

773.P-700 INS a 0 0 a 0 290 0 1s4 94

Ties-rn-,., 422 124 as 0 96 a 18) 0 1

Material Coepositlon Analysis for
U.S. Army Helicopter Airframes

Material (Pounds)

no", V. Join A24aaa StII 9*Sl*. 11,t4 Caesr Ba. Br0.11 Load4 1..pI..a 1, 1aatal

All-IC 4.54y I.10 1. 44 134 82 son a 0 11 0 S s29

ow-IS1 4.4 1.500 1.602 200 44 400 too 0 100 0 0 7=0

011-41110 4.841 3.040 3.03s is2 901 112 2 1 29 0 10 1.241

00.44 1.0211 44 109 2M I1 23 1 5 1 75 147

GO-344 1.449 136 414 29 I5 101 0 a 51 0 0 2r0

C04 PC 9.411 4.134 3.404 402 11 IN3 2 5 0 23 0 1.03,

C15-1am 17.80) 8.924 2.480 22 9Y0 sit P0 23 1 0 Wit 4.159

2 -Id 4414. . its,- ... e ~.

Materia'l Comoo:,ition Arsiosis
fArmy 2elicopters

Noterimal (Pounds)

AN-4C SO21 1.308 1.700 214 100 193 2 S 1 93

=5-ISr 4.071 1.129 1.710 ISO 20 400 101) 0 001 0 24

00404 10.679 J."42 J.404 404 1.5 130 2 2 12 M 23 1.140

0 - 6 A .1 6 1 4 4 4 2 1 8 1 4 43 0 2 2 1 1 : ' n
001-154 1.586 33 13 43 11 I 01 0 q 43 2 2 9

011-4 ?C 20.4 1. 312 .9149 1.)04 42 42 4 2 41 0 2.2

CI-S14 19.145 1.911 3.040 22 920 120si 2 3 20 ..38



AIRCRAFT LABOR AND IATERIAL BREAKDOWN

SUMMARY OF AIRFRAME AND ENGINE CIR DATA
1

Airframe Engine

Labor 62.08% :9. 5%

Material 37.92% 59.15%

Total Cost 100.00% 100.00%

Raw Material 41.88% 70.58%

Purchased Equipment 58.12% 29.42%

100.00% 100.00%

NOTES:

(1) Airframe factors were obtained from a sample , AR

reports and other documents representing the AH-1, Cf i, CH-54.

OH-6, OH-58, and UH60A aircraft systems.

(2) Engine factors were obtained from a sample of I- CIR

reports and other documents representing 12 different turbine

engine configurations procured frcirn Lycoming, Allison :enera!

Electric, and Pratt & Whitney.

1. From HISTORICAL INFLATION INDICES FOR A7MY AIRCRAFT
US Army Aviation Systems Comxar-, cz. Lcuis, 19-4, 1. i.

15i

• , i., ... .."7-



TECHNICAL SECTION
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IV. ANALYSIS: (TECHNICAL SECTION).

A. Chronology. Previous efforts related to the development of

inflation indices include Aerosoace Price Indexes by E.G. Campbell,

RAND Corporation, December 1970 (Reference 1) and two cost research

raports: Historical Inflation Indices for Army Aircraft, Cost

Analysis Division, Office of the Comptroller, U.S. Army Aviation

Systems Command, September 1973 (Reference 4), and Historical

Inflation Indices for Army Aircraft, Cost Analysis Division,

Office of the Comptroller,U.S. Army Aviation Systems Command,

August 1974 (Reference 5).

1. Characteristics of the RAND Recort.

a. Specific Producer Prices and Price Indexes (Reference 8)

and Employment and Earnings (Reference 2) data have been selected

as proxy series for similar commodity and labor categories

experienced in the procurement of Army aircraft. Aircraft inflation

indices are constructed from a weighted average of these proxy

series. The weighting factors for this average are derived from

estimatas of the relative contribution to the total aircraft

cost made by each component (commodity or industry labor group)

comprising the index. The index is thus a "cost-weighted" series.

b. A 2 percent compounded annual rate for growth of

overhead ratios is assumed.

c. No adjustment is made for productivity increases.

d. Indices are developed on a calendar year basis.

2. Characteristics of the Sentember 19-3 Cost Research Rerort.

17



a. As with the RAND report, aircraft inflation indices

have been constructed from a weighted average of Producer Prices

and Price Indexes and Employment and Earnincs data selected as

proxy series for their similarity to those commodities and labor

categories experienced in the procurement of Army aircraft.

Weighting factors are proportional to the relative physical

weights or masses, rather than to the relative costs of commodities

comprising the "composite material" portion of the index as

in the RAND report. Thus, the "composite material" portion of

the index represents a "weight-weighted" series.

b. Like the RAND report, a 2 percent annual growth in

the overhead ratio is assumed.

c. No adjustment is made' for productivity increases.

d. Indices are developed on a calendar year basis.

e. For years for which certain specif-ed Producer Price

Indexes were unavailable, data has been projected from adjacent

years.

3. Characteristics of the Aucust 1974 Research Renort.

a. As before, Producer Prices and Price Indexes and

Employment and Earnings data have been selected as proxy series

most similar to those commodities and labor catecories experienced

in the procurement of Army aircraft. The indices have been

constructed from a weighted average of those proxy series

utilizing the weighting factors used in the Septemaber 1973 Cost

Research Report. The "composite material" pocrtion of the index

represents a "weight-weighted" series.

18



b. Unlike RAND and the September 1973 Cost Research Report,

no adjustment for overhead growth is assumed.

C. No adjustment for oroductivity increases is assumed.

d. Indices have been extended to FY 1974 by assuming that

data for the September 1973 Cost Research Reoort re e ':e

December and hence the fiscal year midpclnt, rather a n tne annuaI

average, of each calendar year.

e. For years for which certain specified Przcucer Price

Indexes were unavailable, data has been pro.ecte .fr=

years.

B. Data Sources. Data sources for this re:crt arer:i.zer Prices

and Price Indexes (reference 8) and m-lc ':ment an' rm-7nzs

(reference 2). To insure that the latest revisions 'ere inccr-

porated into the data base, data was obtained from I.~ Kansas

City Regional Office, Bureau of Labor Statistics, and annual supple-

ments to Producer Prices and Price Indexes. For Em=1ovment and

Earnings, data for any given month was obtained from the latest

available source. Data used in this report are displaved in

Appendices D, E, G, and H.

C. Methodology.

1. Overhead and Productivitv Ad''ustments. On the basis of

data covering a ten year period, the RAND report concluded that

there exists a secular growth trend of 2; percent per year in

the production overhead rate. The report also concluded that there

has been little, if any, improvement in =roductivity to counteract

the observed trend in overhead growth. This conclusion appears to

19
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be unwarranted, particularly in light of productivity gains

recorded (as measured by Industrial Production Indices) for

similar sectors of industry. Thus, in order not to unduly

bias the results of the analysis, this report makes no adjustment

for either overhead zrowth or improvements in product' "

2. Calculation of Weighting Factors. From a number $ 2ost

Information Reports, the following weighting factors were developed

and reported in the September 1973 Cost Research Report.

For the Airframe:

Purchased Equipment = (.378) Raw Material + (.622) Labor 3728

Total Material = (.582) Purchased Equipment + (.418) Raw
Material

Total Airframe = (.378) Total Material + (.622) Labr 3721

For the Engine:

Purchased Equipment = (.599) Raw Material + (.401) Labor 3728

Total Material = (.295) Purchased Equipment . aw
Material

Total Engines = (.599) Total Material + (.401) Labor 3724

And for Avionics:

Total Avionics = (.315) Material + (.685) Labor 367X

In the previously published indices, the weighting f, to- u-:sed

to develop the material portion of the indices were "rade

portional to the relative physical weights of the varP._

commodities used in the construction of the aircraft. "!he

material portion of these indices thus represent a "eicht-

weighted" series. In order to be consistent with the intended
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purposes of an inflation index, the methodology in this program

uses index weighting factors proportional to the numerical

products obtained from multiplying the relative physical commodity

weights by the appropriate base year cost per pound. This yields

a "cost-weighted" index giving more weight to such expensive

commodities as titanium. Unfortunately, however, price ner

pound data are not published in Producer Prices and Price Indexes

for each of the commodities used in constructing the indices. To

overcome this difficulty, the per pound price was estimated from

the available data of the most closely related commodities. To

minimize the effect from related commodities which have relatively

little economic impact, each price per pound estimate was developed

from a weighted average of available data utilizing the Bureau

of Labor Statistics 1975 revised relative weights published in

the 1975 Annual Sunolement to Producer Prices and Price Indexes. The

available data then constitutes a weighted sample from which a

surrogate price per pound is computed for the Producer Price Index

series in question. See Appendix A for the computations for

the derivation of these revised weighting factors, along with their

associated cost contribution per pound.

3. Construction of Indices.

a. Calendar Year 1967 was taken as the base for these

indices because this year represents the aprroximate midpoint of

the period for which the data supports the development of each

of the indices, including those which account for avionics.
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Furthermore, 1967 conforms to the base used by the Bureau of

Labor Statistics for Producer Price Indexes.

b. Appendix B contains the current Producer Price Index

series, Employment and Earnings series, and the associated weighting

factors used in the construction of the indices published in this

report. Since some of these series have been in existence for only

a limited time, other closely related series have been substituted

with appropriate mathematical adjustments to insure continuity of

the indices. This technique is considered perferable to the

synthesis of data by projection from adjacent years. Appendix

C depicts the historical flow and identifies the effective dates

of series conversions, for the Producer Price Index and the

Employment and Earnings data used in the development of the indices

published in this report.

c. The term "aggregate" has been selected to indicate

inflation indices applicable to the combined Airframe and Engine

(aggregate Air Vehicle Excluding Avionics) and to the combined

Airframe, Engine, and Avionics (Aggregate Air Vehicle Including

Avionics) to avoid confusion with the term "composite" as in

"composite escalation indices". Aggregate indices arp based

upon a standard 70-20-10 weighting (see Reference 6) of the

Airframe, Engine and Avionics indices respectively.

Aggregate indices are intended for the adjustment of historical

cost data for which the distribution of costs for the Airframe,

Engine, and Avionics components is unavailable.

d. A section depicting the raw material portion of
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the inflation indices is published as Appendix I. It is intended

for applications requiring greater accuracy in labor cost escalation.

Appropriate labor indices can be obtained from the Bureau of

Labor Statistics Employment and Earnings series (Reference 2)

as follows:

1967 1972
Labor Cateaory SIC Code SIC Code Industry

Airframe Contractor 3721 3721 Aircraft

Airframe Subcontractor 3723,9 3728 Other aircraft
part & equipment

Engine Contractor 3722 3724 Aircraft engines
& engine parts

Engine Subcontractor 3723,9 3728 Other aircraft
parts & equipment

Avionics 3674,9 367X Other electronic
components

Aggregate Air Vehicle 372 372 Aircraft and
Excluding Avionics parts

With appropriate adjustments, labor cost data from specific

geographic areas, manufacturers, or plants can be used. The

computational formulas for labor cost indexes are given on page B-5

in appendix B.

e. The Basic Computational Methodoloav is as follows:

(1) For Comoonents: Airframe, Engine, and Avionics.

(a) Calendar year indices are computed using sum of weighted

calendar year labor and material indices.

(b) Fiscal year indices are computed in a manner similar

to calendar year, but the yearly fiscal averages are generated

from the monthly data.

(c) Quarterly indices are compute4 by averacing three
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months data from the monthly data set.

(d) Monthly indices are computed by direct calculation

using monthly data. It is a weighted average of monthly figures

computed using the same methodology as in computing the calendar

year indices.

For additional information, see Appendix B.

(2) Aircraft System Cost

The inflation indices for "Aggregate Vehicle" and

"Aggregate Vehicle without Avionics" are produced by

combining the three separate indices:

Component Relative Weight

Airframe Index 70%

Engine Index 20%

Avionics Index 10%

Aggregate Vehicle 100%

Relative Weight
Component w/o Avionics

Airframe Index 78%

Engine Index 22%

Aggregate Vehicle 100%
without Avionics

Reduced form equations are displayed in Appendix B, pace B-6.
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V. DESCRIPTION OF COMPUTER PROGRAM AND ASSOCIATED APPENDICES.

The Historical Inflation Program is a computer program used to

generate historical inflation indices for Army aircraft and their

major subsystems. Appendices D and G contain the annual data

used by the program, while the monthly data, commencing July 1967,

are in Appendices E and H. Producer Price Index and Earnings

data in these Appendices have been arrayed into columns with

the same numerical code sequence used in Appendix B. Historical

inflation indices and factors are published in Appendix F.

Fiscal Year, quarterly, and monthly indices have been developed

from the appropriate monthly data. A section containing the

raw material portion only of these indices is published as

Appendix I. The labor portion of these indices may be obtained

by applying the methodology described on pages B-2 through B-5

to the data contained in appendices D and E.
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VI. SENSITIVITY ANALYSIS

Many considerations are important when constructing Historical

Indices for tracking purposes. These certainly include the

following:

a. The nature of the items chosen to comprise the index.

(1) How typical or representative the items are.

(2) How closely the proxy items approximate the actual items,

if indices for the actual items are not obtainable.

(3) The number of items used, and the detail in the analysis

which produced the indices.

b. The determination of the percent contribution to cost -

"Cost Drivers".

c. The weighting factors employed in the overall analysis.

A difficult problem confronting cost analysts, who must

determine the validity of an historical index for tracking purposes,

relates to aggregate labor/material weighting factors. In

tracking major weapons systems, the ratio is often stated as

say 40/60 - that is 40 percent material and 60 percent labor -

as percent contributions to cost. Because it is difficult for

analysts to determine the "correct" aggregate mix of labor and

material, being external to the project, the aggregate split is

certainly of interest.
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The value for any index depends on three factors:

1. The number of factors employed, and the quality and depth

of the analysis.

2. The values for each component of cost used in the

construction of the index.

3. The weights, or levels of importance, given to the

factors, individually and collectively.

The objective of this sensitivity analysis is to shed some

light on the way in which the aggregate labor/material split

affects the index, which has been a controversial issue for some

time. Using a set of recursive linear equations, the effect on

the historical inflation index, for airframe, resulting from

varying the aggregate weighting scheme was calculated, in both raw

and percentage terms. The calculations were made usin; - Wang

system 2200 minicomputer, and a sample printout follows. The

results provide evidence that the key to a successful index resides

in itema. (3) the number of items used, and the cuality and

detail in the analysis used in oreoarina the index. Because wages

are often tied to the Producer Orice Index, or other )rice indices,

in labor agreements, it is not surprising that aggregate weighting

percentages for labor and material might not be an extremely

sensitive issue. However, the calculations provide strong support

27



for the position that the identification of cost components and

the depth and quality of detail in an analysis are of paramount

importance, when developing an index to be used in controlling

the cost of a major weapon system.
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***** S E N S I T I V I T Y N A L Y S I S ******

(SENSITIVITY OF AIRFPRAFlE INDEX TO CHANGES IN GROSS WEIGHTING FACTORS)

EXAMPLE USING CALENDAR YEAR 1978
*** DATA ***

GPO'SS GROSS PURE PURE NEW CURF: PERCENT
MATL LABOR MFITL LABOR I ND[X I NCE-X CHANf3E

376 6220 . 2411 .7588 2. 1471 Z. :478 8. 0

8000 . ±8 893. 2. 1659 2.- 470 0. 88

25C 7508 . 1408 .8591 2. 1611 2. 1470 0. 6

20 el 7000 . 777 .8222 2. 1559 2. 1470 8. 4±1

6500 . 2175 .7824 2. 1504 2. 1470 0. 15

S480 6808 .2683 7296 2. 1444 2. 1470 - 0. 12

S450 .5580 . 3859 6940 2.±380 2. 1478 - 0. 41

.5030 . 5000 .3545 6455 2. 12:12 2. 1470 - 0. 73

* 558 4500 .4859 5948 2. 1229 2. 1470 - 1. 07

40 0 . 4 Z 5 1 -9611-: 1-72.1470 - 1.42

2 :500 5175 .4824 2.1: 2. 1470 - 1 0

2000 4 2. 7 2. 442?2 - 2. ±9

75(-) 2500 064,- -:591 2. ' 2 1478 - 2.60

•b2888 e. -. "293± 2. 8:-I7 -' ±478 - 3. 83

- -2± - 7. 70e SIC: '72:. -9 8 ri t'T c. = ....
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APPENDIX A

COMPUTATIONS FOR THE DERIVATION

OF REVISED WEIGHTING FACTORS

FOR THE HISTORICAL INFLATION PROGRAM
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APPENDIX B

PRODUCER PRICE INDEXES AND EARNINGS SERIES

USED IN

HISTORICAL INFLATION PROGRAM

WITH REVISED WEIGHTING FACTORS
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APPENDIX C

HISTORICAL FLOW OF PRODUCER PRICE INDEXES AND

EARNINGS SERIES USED IN HISTORICAL INFLATION

PROGRAM WITH REVISED WEIGHTING FACTORS
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APPENDIX D
ANNUAL DtA-TA FOR THE HISTORICAL IN-LATION PROGR;,'
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